Studies dealing with spatial orientation in mammals have mostly dealt with surface-dwelling species. We studied the ability of a subterranean rodent to orient in space and compared it with two species of rodents that spend most of their lives above ground. The solitary blind mole-rat, Spalax ehrenbergi, inhabits an extensive, branching tunnel system that it digs itself and in which it spends its entire life. We examined its ability to learn and remember a winding path towards a goal in a multiple labyrinth and compared it with Levant voles, Microtus guentheri, and laboratory rats, Rattus norvegicus. The mole-rats learned significantly faster than the rats and voles. Furthermore, their ability to remember the maze was significantly better than that of the rats after 2, 7, 30 and 60 days from the end of the learning experiment and significantly better than the voles after 120 days. The mole-rats still retained ca. 45% of their optimal performance at the end of the learning experiment after 4 months compared with 20% for the voles after 4 months and less than 20% for the rats after 2 months. Despite having lost its vision, the mole-rat was thus more able to orient in a complex maze than the surface-dwelling vole and laboratory rat. We suggest that the mole-rat compensates for the sensory limitations imposed by the subterranean niche and for its loss of vision by relying on the Earth's magnetic field and internal cues to steer its course efficiently. We discuss the possible mechanisms of orientation.
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Successful foraging, reproduction, predator avoidance and territorial defence all depend on accurate spatial orientation or spatial localization of food patches, mates, escape routes and neighbours (Able 1980) . Almost all the research to date relating to spatial orientation has been carried out on animals that live above ground (for review see Schmidt-Koening & Keeton 1978; Able 1980; Healy 1998) , while little has been done on subterranean mammals, mainly because of the inherent difficulties in observing and studying them both in the laboratory and in the field (Burda et al. 1990 ). The existing evidence comes primarily from field studies that have focused either on homing behaviour in Geomys (Howard & Childs 1959) and Scapanus (Giger 1973), or on the ability to avoid obstacles by digging bypass tunnels in Cryptomys Of all the subterranean rodents, the blind mole-rat, Spalax ehrenbergi, seems to show the most extreme adaptations to life underground (MacDonald 1985) . It is a solitary fossorial rodent that excavates and inhabits a sealed system of branching underground tunnels with no external above-ground exits. The tunnels, which the mole-rat digs to its own body width, link food storage areas, toilet chambers and a sleeping nest. The molerat spends its entire life in this tunnel system and never leaves it unless forced to. Spatial orientation within this underground environment must be based on a restricted sensory input, as auditory and visual cues are limited. A highly developed directional sense (Hildebrand 1985) and the ability to learn a tunnel system would seem to be essential for navigation of the mole-rat's complex tunnel system. There would also be a strong evolutionary advantage to precise orientation to avoid unnecessary digging in the soil, which incurs energetic costs (Vleck 1979) and risk of overheating (Rado et al. 1993) .
We examined the ability of mole-rats to learn and remember a complex maze, compared with voles, Microtus guentheri, and laboratory rats, Rattus norvegicus. We hypothesized that the ability of the mole-rat to orient in, learn and remember a maze, as a result of the evolutionary pressures of living in a closed tunnel system, would be superior to that of voles and rats, which use underground 
